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 Serpentinites (hydrated ultramafic rocks, 13 wt.% water) are particularly abundant in the oceanic lithosphere formed at 
slow-spreading ridges. Additionally, it is assumed that serpentinites are also present along the subduction plane, and in the 
hydrated part of mantle wedge. In this context, they are stable until depths of 100 to 170 km, corresponding to their 
destabilization at 650-700 °C (“antigorite breakdown”). Previous studies have shown that the serpentinites from oceanic and 
subduction environments could be significantly enriched in fluid-mobile elements (eg As, Sb, B, Li, Ba, Sr, U, Pb, and Cs). The 
aim of this Ph-D thesis is to identify the hosting phases for these elements into serpentinites, and to evaluate the behavior of 
trace and Rare Earth elements during serpentinization.
 In situ geochemical study of serpentine phase (chrysotile, lizardite and antigorite) using a LA-HR-ICP-MS allows us to 
demonstrate the no mobility of Rare Earths elements during serpentinization of olivine and pyroxene. Additionally, we observe 
a systematic enrichment in fluid-mobile elements (As, Sb, B, Li, Ba, Sr, U, Pb, and Cs) into serpentine minerals. A comparative 
study between subducted and exhumed abyssal serpentinites from Greater Antilles accretionary prism (Cuba and Dominican 
Republic) and abyssal serpentinites (MARK area) demonstrate that fluid-mobile elements incorporated into serpentines are 
not remobilized then during subduction prograde metamorphism. Serpentine phases can transfer these elements at great 
depths superior than 150 km.
 During the study of the Tso Morari serpentinitites (Ladakh, Himalaya), which are derived from the hydration of the 
mantle wedge, we observed also an enrichment in fluid-mobile elements (Sb, As, B, U, Pb, Cs, Li). Boron and uranium are 
enriched without relation with primary minerals whereas Sb and As are preferentially enriched in serpentinized olivines and 
Pb, Cs, and Li are enriched in serpentinized orthopyroxenes. This differential enrichment reflects the gradual dehydration of 
subducting sediments and the successive incorporation of fluid-mobile elements depending on the temperature of 
serpentinization of olivine (< 300°C) and pyroxene (> 300°C).
 Additionally, an experimental study using cold-seal hydrothermal vessels (2<P<4 kbars ; 200<T<500°C) and 
end-loaded piston-cylinder (P = 40 kbars ; T = 500°C) has confirmed the incorporation of Li and Sb in the crystal network of 
serpentine phases. Moreover, study of Li-isotopes from synthesized serpentine has shown an isotopic fractionation of this 
element depending on the nature of serpentine phases. The Δ7Li(solid-fluid) from chrysotile is positive, while in antigorite and 
lizardite, the Δ7Li(solid-fluid) is negative. This isotopic fractionation reflects the preferential incorporation of 7Li within the tubes of 
chrysotiles and 6Li within the crystal network of lizardites and antigorites.
 We confirm in this study, the role of serpentinites as a sink for water and fluid-mobile elements from the oceanic 
lithosphere to the deep mantle, and thus they contribute actively in the recycling of these elements in subduction zones. It is 
strongly suspected that their dehydration in this context ca trigger the partial melting of mantle wedge and subsequently 
explain the enrichment in fluid-mobile elements observed in arc lavas (As, U, Pb, Sb, B, Li).


